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\Vbac are tome general thlntt yau ~bould know about resurch stud Irs? 
You are being asked to w e pan in a research study. To join lh<: study is voluntary. 

Yov may n:fwc lojoin. or you may wilhdraw your consmtto be in lh<: S!udy, for any reason. 

Rc:scarc:b studies are designed to obtain new koowledge that may help other people in lhe future. 
You may not nx:eivc: any direct benefit from being in the research .study. There also may be risks 
to being in research studies. 

Deciding not to be in the study or leaving the study before· it is don~ will not affect your 
relationship with the researcher, your health care provider, or the University of North Carolina• 
Chapel tlill. If you are a patient with an illness, you do not have to be in lhc research study in 
order to receive health care. 

Details about this study are discus...t below. It is imponant lhat you understand this information 

oo that you ean make an infonned choice about being in this research Sludy. You will be given a 
copy or this consent fonn. You should ask lh<: researchers named above. or staff members who 
may assist thc:m. any questions yo u have about this study at any time. 

What i• th• purpose of thf! ~tgdy? 
The malo purpose of this rcs.carch study is to determine if a component of outdool'$ air 

pollution, diesel exhaust. causes innammation in the lungs. Results Jrom this study may increase 
the understanding of how gaseous and pnrticulale air pollutants (which causes the ha?...e seen in 
some polluted cities) may adversely a fTeet tl1c functioning of human lungs. This understanding 
may be especially important for patients with asthma or other cardiopuhnonary diseases. 
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Art lhtrt aav rH:Soa.s \'Ou should not be ia this stud\1? 
You should not panicipate in thos Sludy if •.. 
I. You have a hiStory of lung disease and/or active allergy including: hay fever. dust allergies. 
rhinitis. asthma. chronic bronchitis. chronic obstructh•e pulmonary disease, tuberculosis, 
coughing up blood, recurrent pneumonia. chronic or allergic rhinitis or acute or chronjc sinusitis. 
2. You are unable to participate in mild moderate exercise 
3. You arc a diabetic 
4. You have a history ofblccdin& or coogulation disorders 
5. You have a history of chronic exposure to dusts or chemical fumes 
6. You arc allergic to lidocaine or other local anesthetics used in dental procedures 
7. You have a bistoryofcardiovascular di~ 
8. You ba,•e high blood pressure 
9. Youan:p~t 
10. You are anbriric or take regular doses ofNSAID$ (aspirin·like medieauons, ibuprofeo). or 

acetaminophen, or corticosteroids. 
II. You cannot remain in the local orca for 24 bows afterthe bronchoscopy 
12. You are currently breast feeding 

tlow many people will take part Jn this study? 
If you decide to be in Ibis study. you will be one of approximately ten (10) people in this 
research study. 

How !ona will •·our pan iD lhitsludy 1a111 
Your participation in this study will lase for one tnining session (today) for about2·3 

hours, and '"'0 expOSUre sessions, each exposure session consisting or about~ 6-7 bows on 
the first day and about 3·5 hr on the next day, for a total of 4 5 days. Therefore your 
participation may lake up to approximately 27 houtS. Tbe intenral betwocn the: first 2 day session 
nnd the $e<:Ond 2 day session will be a minimum of3 weeks. 

Storage of some of the samples from you in this sttody may be up indefini tely. 

What ~~m happ.tn If you rake pft!lln tht studv? 
During the course of this study, the following will occur: 
A. General Description of the Project: 

Ten normal healthy subjectS (males or females) between the ages of 18 and 40 will be 
recruited and complete the study .. Female subjects cannot be pregnant and panicipate in tlris 
study. Pnor 10 each exposun:, urine testing and menstrual history will be obtained to rule out 
prcanancy. Screening e.xarninations will take place acthe EPA. 

Today you will have a training session at the BPA for about 2·3 hours to familiarize 
yourself with some of the techniques you will perform. These include instru¢tjon on the use of 
the stationary bicycle to be used during the study, and how to perrorm Sl>iromctry and an exhaled 
breath collection. After satisfactorily completing the training session. you will be ready for the 
exposure. and an appointment date will be set up for )'OU through a U.S. EPA contracting 
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company (currc:ntly \Vestal). A list of medications. environmental exposures, exercise 
restrictions. and foods to avoid ro,. the exposure and follow up days will be given to you at this 
time. You are to avoid fumes and smokey rooms in addition to not smoking. You should not eat 
pan fried or grilled meat belore rnidnight oftlle exposure day. 

DAYl: 
BEFORE EXPOSURE: 
On Day 1 of exposure, you will be exposed in a random order to either fi ltered air or diesel 
exhaust diluted approximately 1:30 with fi ltered air to achieve-an approximate diesel exhaust 
particle (DEP) concentration of I 00 p.glm' for 2 hr. (Random order is akin to flipping a coin; it 
means you an equal chance of receiving fiJtered ai.r or diesel exhaust on your first exposure based 
on the chance selection by an engineer (who is not part of the research team). As the engineer is 
tbe only one to know what your exposure is, you and the research team will be •<t>Jinded" or ill 
tbe dark as to what expOsure type you receive. This particle concentration is representative of 
DEP levels which you would inhale if you w·ere occupatiollally exposed to DEP, such as being a 
truck driver, but less than sites in some mines that utilize diesel-generated power. You would 
also be exposed to a similar total amount over about 10 hr at a busy intersection in a polluted city 
(such as Los Angeles) where OEP concentrations have been measured at 22 p.i!/m'. 

Before the exposure, nurses will also attseh seve.ral electrocardiograph (ECG) leads to 
your chest. It may be neces.sary to clean and shave the areas of your chest where these leads will 
be placed. Excessive deodorant, skinloLions, and body sprays may interfere with t.he func-tion of 
some oi these leads so we will ask you to not apply these to your chest area on the days you 
rcporl to the H.SF. The leads v.rill be connected to 2 monitors (small recording devices about the 
size and weight of a portable Jape player) to obtain reading.,; of yottr hc3f\ rat~ Mil rb)'!hm. Qne 
of these hean monitors will be removed wben you leave for the day. The other monitor, a 
portable electrocardiogr.~ph (ECG) monitor, will remain connected to you until you return tlle 
next day. You will be asked to recline quietly and breathe at a constant rate for 20 minutes, after 
which the ECG monitor will take a I 0-minute measurement of your heart rhythm. lt is important 
tllat you do not fall asleep during this 30-mioute period. 

You will be asked to fill o·ut a symptom questionnaire before the exposure. Additionally, 
other baseline procedures will be performed, including a blood draw, urine collection, exhaled 
breath oolleeted over about 15-30 mill, and lung function determined by spirome~ry and airways 
resistance by plethesmography. 

Following the baseline procedures, you will have auached on the outside of your clothes 
two small personal monitoring de·vices which captures some· of the particles and gases in the 
exposure chamber for later chemical analyses. The-purpose of wearing these samplers is to 
measure pollutaut levels and to determine how well Lhe mon.itors work in terms of measurillg the 
pollutaniS so that it may possibly be used for nonchamber studies. 

OURJNG EXPOSURE: 
You will enter the exposure chamber for 2 hr. You will exercise moderately for one-half 

the exposure time in l S min exercise d1en I 5 min rest intervals. You will be allowed to eat your 
lunch if you have brought it, and drink water supplied by the EPA during the exposure period. 

AFTER EXPOSURE: 
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After the exposure, some proeedures will be performed, including a blood draw, exhaled 
breath collection, spirometry, plcsthcsmography, urine collection. determination ofhean rate 
variability. and fi11ing out a symptom questionnaire. The ECG will be worn by you overnight lO 
monitor your cardiac activity. After a checkout in the medical station, you will be discharged 
from the facility. You will be· given a phone number and pager number for tlte physician on 
duty. Should any untoward symptoms occur before rct.urning the next morning. you can ca11the 
physician for an eval'uation. 

DAY2: 
You will remm to the Human Sn•dies Facility tho following day (Day 2). You will be 

checked in al the medical station. You wi111ill out a follow· up symptom questionnaire. At !.hat 
time, a blood draw, exhaled breath collection, spirometry, plethesmography, and urine collection 
will be performed. Your heart rate variability will again~ detennined You win then be 
prepared for bronchoscopy. This will involve insertion of a flexible tube ("'bronchoscope") 
tluough one side of the nose and placement into one of your airways. A portion of one of your 
lungs wilJ be. washed with sterile saline. In addition, a small amount of surface cells will be 
retrieved from one of your airway:s by geutly scraping witlt a three special brushes which will 
sample the airway tissue (three foreeps brush biopsjes. The effect of diesel exhaust on lung 
inflammation w ill be specifically determined by counting the number of iJ\flammatory cells 
(neutrophils) recovered in the lung lavage (washings). Additionally, the washings themselves, 
breath condensate, and ccl1s recovered by brush biopsy a11d forceps biopsy will be: examined to 
see if you have been affected by diesel exhaust in such a \\19Y as to promote an increase in the 
number of inflammatory ce.lls (neutrophils). This wiJI be done by detennining if there are 
increases in certain substances which promote inflammation or are indicative of inflammation. 
The washings, breath, blood, and ccJJs may be examined for other biochemical mediators which 
arc-present during inflatnmatory responses, er indicate altered immune function, suggest altered 
blood clotting parameters, and/or provide an estimate of the amount of diesel exhaust that is 
deposited in the body. Your urine will be analyzed for an estimate-of how much diesel exhaust 
deposited in your body. The specimens (cells and fluid) may be stored for as-yet-undesignated 
tests~ genetics testing may be perfomled on those specimens. The effect of diesel exhaust on 
some aspects of lung physiology will also be assessed by spirometry and plel.hesmography. 

After completion of the procedures on Day 2, an appointmetlt will be made for you lO 
return for an identical set of two day procedures for the second exposure session. 

B. Detailed Description of Specific Procedures: Exposure, Bronchoscopy, and Breath Collection 

lfthe results of the screening session today are satisfactory. you wi.IJ participate in a 
training session. You will be informed of the design of the experiment and pOssible risks 
involved. You will be· given adeq

1
uate opportunity to bave any questions answered and \Viii sign 

tbe lnfonned Consent Fonn. The-training session will familiarize you with spirometry and 
breath collection tecJmiques. 

If you agree to do the study, you will be asked to come back to two study sessions; each 
session will las• two days with about 6-7 hours on the first day and 4-5 hours on the second day. 
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J. Exposures to filtered air ruld diesel exhaust: 
You will be expected at the medical station of the U.S. EPA Human Studies Facility (at 

I 04 Mason Farm Road) at 8:00 on tho morning of lhe exposure (Day I). You will be asked 
several questions regarding your overall health and medicine usage. Use of a nonsteroidal anti
inflammatory CN$A!Dsl m!ldicatiioo (e.g .. aspirin-like. ibuprofen ("Motrin", "Advil"), or 
acetominophcn. or suprofc-n (CcJcb.rexl within the li$1 4§ br will disaJiow vour continuation with 
the study or possiblv cause rescheduling o f you in the study, Alcohol i$ not tQ b~ taken within 
24 Ju oftb~ exposure. II is strongly urged that you not eat grilled or pan fried m .. ( the day oflhe 
exposure (i.e-., from after midnigb't to 5:00 PM ofl1le exposure day). The investigators have the
right to cancel your participation or reschedule your participation iO the study if it is thought that 
Lhe medication r.akell might alter tn1e way the exposure affects you, or if you are not compliant 
with tho protocol conditions. lf you are a woman, you will be asked spocifically about your 
menstrual history and will be gjvc:n a urine pregnancy test once again. The results of the 
oregnancy test wi11 be held in strict confidence and revealed only to you. You will only be 
allowed to continue in the study if your pregnancy test is negative. 

To begin the exposure, you will e·Dl¢T an enviromneutal chamber which consists of a 
small chamber (approximately 6 ft x 6ft x 8 ft) containing exercise equipment. A glass window 
allows the staff to observe you i.n lhechamber at all times. During lhe exposure, you will be 
asked to alternate exercise on a stationary bicycle (15 minutes) and then rest ( l S minutes). Each 
exposure session will last rv..·o (2) hours. 

During the exposure, you wiU wear scvc.ral adhesive cbest e lectrodes which will be used 
to monitor your heart rate and rhythm. You can terminate the exoosure at aoy time. The staff will 
be monitoring your progress continuously from dte control room and wi11 slop the exposure if 
you 1\XPerience any unexpected symptoms (q.g .. djp:iness. headache, chesl pains}, You can 
communicate at all times with the staff from the chamber via an intercom. 

2. Bronchoscopy: 
You will be expected 31 the medical station of the Human Studies Facility (EPA 

Human Studies Facility on Mason farm Road) at 8:00 on the next morning for tlle bronchoscopy 
(Day 2). If you have had anvthing to drink OL<l!! sjp* midnight the night before !he 
bronchoscooy. or jfxou have taken a nonsteroidal ami-inflammatory medication and/or alcohol 
during the past 24 hr. you will not be allowed to proceed. The bronchoscopy procedure is 
frequO!ltly used in d1e diagnosis of lung disease of both adult and podiatric patients. The 
procedure has been used safely (>I 000 times) for several years in studies conducted at Human 
Studies Facility, The purpose of the bronchoscopy procedure is ro obtain fluids and cells from 
lhe lower areas of the respiratory 'lract, i.e .• t1le trachea and smaller airways and alveolar regions. 
These materials will be analyzed in HSD Jaboratories to obtain infonnation about the role of 
various chemical substances and cells in the pulmonary response to particle exposure. 

The bronchoscopy procedure will be perfonncd at the HSF medical station by espe<:ially 
1rained. experienced pulmonary physicians. The bronchoscope is a highly tlexlble fiberoptic 
tube two feet long and about 0.5 centimeter in diameter {about the thickness of a pencil). lt is an 
optical device with a light at the e.nd which can be used to transmit images to a camera oonnected 
at the other end. Using the bronchoscope. the physician can see· into your airways and direct the 
placement of !he. bronchoscope. A small channel allows fluid to pass through the bronchoscope 
and is used to insert a very small bruslt into the airway to retrieve surface cells. 
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Before you undergo bronchoscopy, an intravenous catheter will be placed in a vein in 
your arm 10 pos..<:ibly give you medication (atropine) before lhe procedure starts (a saline lock is 3 

needle that stays in your arm for a short time). Tbe lock win remain in place so that it can be 
used to give you drugs in case there arc any problems during the procedure. You will also have 
adhesive recotrling electrodes placed on your chest, a blood pressure cuff on your ann and an 
oximeter (a small clothespin like device) adhered on your finger tip to allow the modical staff to 
monitor your blood pressure, heart rnte and blood oxygen levels during the procodure. No 
sedatives and/or narcotics are administered during bronchoscopy. 

Before proceeding. the nurse will again make certain that you have had nothing to eat or 
drink since midnight the previous night. She will then give you a lidocaine solution and ask you 
to gargle with it for a few seconds in order to anesthetize your throat. You will then be asked to 
inlule (snort) a small amount oflidocaine jelly through one nostril to anesthetize your nose and 
the back of your throat. A Q-tip \Vith lidocaine jelly will be gently inserted into your nose to 
ensure that your nose· is completely numb before the bronchoscope is insened. The procedure 
will not begin until your nose and throat are well anesthetized. If this cannot be accomplished, 
the bronc-hoscopy will nO I be petformed. A tube delivering oxygen will be placed inside your 
otlter nostril. This is done as a precaution during aU bronchoscopies carried out at the HSD. 

To stan d1e procedure, the physician will pass the bronchoscope through your 
anesthetized nostril into the back of your throat and to a point above your vocal cords. He will 
t1ten inject a lidocaine solution lO numb your vocal cords before passing the bronchoscope into 
your trachea. More lidocaine, up to what is considered a safe maximum dose for a healthy adult. 
is injected at various points in your uachea and airways to minimize coughing during tlte 
procedure. You may experience s-ome cough during the procedure. This is 3 normal reflex caused 
by lhe presence of the bronchoscope in your airway. 

The bronchoscope will then be gently wedged in an airway in the righl lung and sterile 
saline will be injected into your lung through a channel in the bronchoscope. The saline wiJI then 
be gently suctioned from your lung through the bronchoscope. This sequence \vill constitute one 
wash. A total of six (6} washes will be perfonned in the same lung area, with the first wash being 
about 20 cc saline and the remai_n·ing washes being approximately 50 ee. A totaJ of about 270 cc 
(about one-half pint} of sterile saline will be used during the bronchoscopy procedure. 
Approximately 75% of the saline injected into your lungs can be recovered by aspiration 
through the bronchoscope .. The remaining 25% or so (about 15 cc) is expected to remain in your 
lungs. The saline left in your lungs w+»-should not cause you any difficulty breathing or hann 
you in any way, and will be completely absorbed by your lungs within 48 hours. After the lavage 
is perfonnod, brush biopsies of your airway surface epithelial cells will be taken. In brush 
biopsies, a very small brush (3 mjllimeters in diameter) wilJ be inserted through the channel in 
the bronchoscope. The brush is visible to the physician performing the procodure through the 
bronchoscope. Small amounts of.surfacc cells arc scrnpod from the airway by gently brushing the 
airway several times Three (3) brush biopsies are taken at one site in lhe left lung. The total time 
the bronchoscope will be in your airways wi11 be up to 20 to 35 minutes. You can tenninatc the 
bronchoscopy at aoy time~ and stir II receive payment for the procedure. 

After the procedure, the o:xygen cannula will be removed if your oxygen saturation is 
acceptable. Similarly, the chest eCectrodes will be removed if your heart rhythm is normal. Vital 
signs will be monitored every 30 minutes for the first hour and hourly thereafter. During this 
time you wiJI sit in a recliner at the medical station for an observation period of ninety (90) min. 
You will not have any food or drink during this time. 
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After the recovery period, the nurses will check your gag reflex. The gag reflex nonnally 
prevenls you from inhaling food Ot liquids into your airway. Since this reflex will be 
anesthetized during the prcx:cdure. you will be prevented from eating or drinking until the 
anesthesia wears off. This nom1ally takes about one· to one.-and-one-haU"hours. Once your gag 
reO ex retum.o;. you will be given some j uice to sip and a snack. 

A physician will check you a!ler the recovery period. You will be discharged if your vital 
signs and chest examination arc n.ormaJ. Before 1eaving you wilJ be given the phone number of 
the medical station (966-6232) and pager number and home telephone number of the physician 
who performed the bronchoscopy or the physician on call with instmctions to call if you 
experience any adverse symptoms. such as: I} Persistent fever ot fever above l 01 Of, 2) 
Pe.-sistem cough, 3) Sputum (phlegm) production, 4) Chest pain, 5) Coughing up any amount of 
blood, 6) Nose bleeds, 7) Shortness of breath, 8) Wheezing, 9) Hoarseness or sore throat, 10) 
Dizziness. You will need to remain in the Jocal area for 24 hours after the end of the 
bronchoscopy. 

3. Collection of exhaled (expired) breath : 
Exhaled breath is colloctod three times each session: On Day I , once before and after 

exposure. and on Day 2just prior to bronchoscopy. These breathco11ections assist in identifying 
the presence of inflammation i.n the lung. and estimating how much diesel exhaust deposited in 
your lungs. 

One procedure involves collection of breath condensate. At nonnal breathing frequency 
and volume, you will breathe air i11 through your nose and exhale your breath out through your 
mouth into a wide plastic tubing submerged in ice water. A coUection period of up to l5 minutes 
will be used and generally yield about 2·3 cc of fluid. You will also fill up an approximately 30 
L plastic bag with exhaled breath. again breathing in through your nose and out through your 
mouth at uonnaJ frequency and volume. lt is estimated this will take less than 5 min. Another 
procedure involves collection of lung gas that requires you to exhale slowly from a deep 
inspiration into a small bag (abotrt I L) for about 20-30 sec. at a steady flow rate against some 
resistance. A separate procedure will require you to have. a rubber stopper with rubing attached 
through it inserted in one nostril. You will be asked to inhale deeply and close the soft palate (as 
demonstrated during the training session) and a measurement will be taken within approximately 
30 sec. This is repeated three limes. 

4. Blood 
Blood will be drawn by st2ndard techniques three times during Day t and 2: once before 

the exposure, once soon after the exposure. and once the morning of the bronchoscopy. About 
SO ce wiJJ be taken per collection. 

\Vbat are ll!e possible benefits from being .in. rhis study? 
Research is designed to benefit society by gaining new knowledge. The benefits to you of 
participating in this study may be that you may learn that you arc particularly sensitive to one of 
the componenn; of parliculate air pollurioo, and this knowledge may be useful in de<:iding where 
you may live and what employment (such as \\rorking in a hea.V)• indusuy job) you choose. 
Society in generaJ may benefit as more is lcarn¢<:1 about how air pollution irritates rhe ain..,..ay and 
injures lungs. 
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\V,_at are the p9S!iilhle risks or d iscomforts involved with being Jn this studv? 
This study might involve the following risks andlor discomforts to you: 
In most people, diesel exhaust wi II have an unpleasant odor, and cause eye and nasal irritation. 
Some-subjects experience headache, dizziness, and nausea, t1tough tltese symptoms usually occur 
at hi,ghcr concentrations. The amount of diesel exhaust, expressed as the particle mass 
concentration, to be employed in this study (i.e., approximately 100 l'slm3) is thought to be 
equiva1ent ro that encountered over several hours at a busy street in Los Angeles, and probably 
less in terms of amount than would be breathed during a 24 hour period in los Angeles. Overal~ 
it appears tltat at the low diesel exhaust particle con~ntration to be given one time for lhe 
exposure in this study, the risk of cancer, if it exists at all~ is extremely low and certainly no more 
than what one would experience ii one were to visit for a few days a particulate .. polluted city in 
the US such as Los Angeles or New York City. This concentration is less than that used in 
previous controlled exposure smdies of exercising young hcallhy human ad\.llt volunteers 
exposed to diesel exhaust (i.e., about 300 14g/m3 for I hr). Diesel exhaust particles contain 
polycyclic aromatic hydrocarbons. which in high enough concentrations and repeated exposures 
may be carcinogens. However, tHle estimated particle dose in this protocol. even as.~uming that 
aU inhaled particles are deposited (which is highly unlikely) is less than a total of0.6 mg (or 600 
~g) given previously in other experiments i.nvolvi11g human nao;al instillation ofDEP. Your 
exposure to diesel exhaust may change your response to a subsequent exposure to allergens. 

C.atbon monoxide levels '-vii i be kept under 10 ppm, a conceotratiou frequently exceeded 
in heavily trafficked cities. For comparison, values in California average l 0-40 ppm. Al these 
levels in nonnal healthy subjeC·IS no oven heaJth effec.ts are observed. 

You will be exposed 10 aldehydes in 1hc diesel exhaust, including fonnaldehyde and 
acetaldehyde which are carcinogenic in (nonhuman) animal studies with repeated exposures at 
high conccntmtions. 

l. Particle El!posure 
Exposure (o air pollution [particles can cause cough, shortness of breath, cbest 

dl11comfort and headache. These symptoms typic.a.Jiy last no more than a few hours. but could 
last longer i f you are especially sensitive. There is a chance that exposure to particles can 
increase the like-lihood that you will be more likely to come down with a respiratory infection 
within several days of the exposure. Diesel ex.haust, even when diluted in this study. may have 
an unpleasant odor. Exposure to the air po11ution particJe concentrations used in this smdy for 
short periods of lime have never been found to cause permanent bealtb eifect.tt. 

You will be monitored conti.nuously during the exposure session lhrough a window in the 
chamber or by closed-circuit television. and can commw1icate with a staff member via an 
intercom. Your hean rate and rhythm wi ll also be constantly monitored for any adverse changes 
brought about by 1he ex.p<>sure Ol" the exercise. A licensed physician is always on tl1e premises 
during exposures, and is avaiJable-to respond to a call within 30 seconds 

Some studies have shown that long term (months to years) exposure to air pollution can 
be associated with increased incidence of lung cancers. These results have been variable in many 
different studies. In no case would the risk involved in this study exceed Lhe chance of getting 
cancer by spending a day in Los Angeles, New York. or any urban center where-tbe mass of air 
pollution particles exceeds that used in tltis study. 

Page8of15 Initials ____ _ 



2. Telemetry and Heart Rhvshm Moniroring 
There is linle risk a.fisociated with monitoring your hean by ECG or blood oxygen by 

pulse oximetry. However, preparing )'Our skin for placement of ECG electrodes and removing 
the electrodes the next day may ~usc some irritation, itchi.ng, or burning in some people. H 
this occurs you should call the nursing staff. 

3. Bronchoscooy. Lavage. Brush. Biopsv 
As with all medical proce-dures, there are risks associated with bronchoscopy. However. 

experience has shown that these risks are extremely small in young, healthy subjects such as 
youmlf. The risks associated with bronchoscopy are described in detail below. 

A primary risk of bronchoscopic procedures is discomfort to tbe nose and throat 
brought about by the insertion of the bronchoscope tbrough the nasopharynx. This discomfort 
should be alleviated or eliminated by the use of local anesthetics such as lidocaine. For tbis 
reason, you will be asked to gargle with a lidocaine solution and have lidocaine jelly placed in 
your nose prior to beginning the procedure. The effectiveness of the anesthesia will be tested by 
the nurse or physician using a cotton swab gent1y inserted into your nose before inserting the 
bronchoscope. If you experience pain or discomfort during insertion of the bronchoscope. more 
lidocaine will be used, up to a safe ma'<imum amount. If adequate anesthesia cannot be achieved 
using this amount of lidocaine, the procedure wi11 not take place. 

A second risk ofbroncho.copy is coughl.ng tbat results from the irritation of the airway 
caused by the presence of the bronchoscope in the ainvay. Coughing is a nonnat reOex the 
function of which is to expe1 foreign substances from the airways. Because coughing in itself can 
cause mild trauma and discomfort to the airways and vocal cords. lidocaine liquid is sprayed on 
the airways at various sites to suppress the cough reflex. This strategy is usually not completely 
successful and it is expected that you will have some cough during the procedure. especially 
during the time of insertion of the bronchoscope into the airway. lfcougbing is not controllable 
with the lidocaine or causes you discomfort., the procedure will be tenninated immediately. 

On very rare occasions, bronchoscopy can induce an astb ma-llke attack. The symptoms 
include: chesl tightness or shortness of breath as muscles in the airways spasm. This 
complication is extremely rare in healthy, young indjviduals such as yourself, who have oo 
history of lung disease. However!> should an asthma attack occur. r.he physician will tenninate the 
procedure immediately. and administer asthma medication to stop the spasm of the airways. This 
is all that should be required to al leviate the symptoms. In the very unlikely event that you 
require additional treatment because the asLhma auack continues. you will be transported by 
ambulance to the emergency room of the UNC Hospitals, located 1/4 mile away. 

Nose bleeds are another risk of bronchoscopy. This is caused by trauma to the nose 
during the bronchoscopic procedure-. Almost always. tlte bleeding is minor and is noLiced as a 
few drops of blood in mucus secretions in the nostril. This bleeding usually stops on its own. 
without any treatment within an hour after the bronchoscopy. On very rare occasions, if the 
bleeding becomes moderate to severe, your nostril will be packed with sterile gauze to absorb Ute 
blood and put pressure on the site of bleeding. Sbould )'QU require additional treatment, )'QU will 
be transported to the UNC Hospitals Emergency Room. Major nose bleeds during bronchoscopy 
are extremely rare and limited to people with kidney disease or blood clotting disorders. lt could 
also be caused by chronic usc of aspirin, ibuprofen or similar drugs. You will not be allowed to 
participate ill this study if you are presently on any medication or regularly take aspirin. 
Therefore, the probability of gening a major nose bleed is very small. 
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Major blooding or the airways is another very rare (less than I percent) complication o f 
bronc·hoscopic procedures. The chances o f serious bleeding occurring in yow1g, healthy people 
are even more remote. People who suffer from kidney disease., blood cloning disorders or are 
chronic users of aspirin-like drugs are at increased risk of bleeding during bronchoscopy. In 
addition, people with Jung c3Ilccr or serious infections are more likely to suffer from aii"'Nay 
bleeding during the procedure. Your medical history, the physical examination, your blood 
analysis and chest X-ray would reveal conditions that put you at risk of bleeding during 
bronchoscopy. You will not be allowed to participate in this study if you have any of lbese 
conditions. Therefore, your chances o f having a serious bleeding during bronchoscopy are 
extremely smaJI. Nevertheless, if you do experience bleeding during bronchoscopy, you will be 
under the care o f an experienced physician who will take steps to stop the bleeding immediately. 
A special cart with emergency supplies is available to handle medical emergencies. In the event 
of a major bleeding episode. you wil1 be immediately transported co the Emergency Room of the 
UNC Hospitals. 

Pne.umotborax or colla·psed lung is another possible complication ofbronchosoopic 
procedures. This condition is more likely to occur during tissue biopsy in the lung periphery. not 
the major central airways which will be the focus of this study. The symptoms of pneumorltora.x 
include chest pain and shonness of breath. If you experience th~e symptoms. you should 
immediately contact lbe medical station (966-6232), or page the physician who performed lbc 
bronchoscopy or the on-call physician. The vast majority of pneumothoraces occur within 24-48 
hours of the procedure being completed. While a serious condition. a prteumothorax can be 
treated readily in an emergency room setting. 

The lidocaine used to ru1esthetize your nasopharynx and control your cough can pose 
ttrtain risks as woll. A small frac~ion oflhe lidocaine applied m your nose and airways will be 
absorbed into your bloodstream. where it could cause adverse effects. Your riS-k of suffering side 
effects from the lidocaine are nomtally very small. but can be much greater and potcnlially Life
threalening if you are allergic to lidocaine or other topical anesthetics. You will not be allowed to 
participate in this study if you have. any known aJJeries to lidocaine or similar medic.atioo.s,...any 
drug aHergles. 

When used at higb doses. lidocaine can also cause central nenrous system effects such as 
c.oofusion, lightbeadedness, itching, tremors, eupbo.rl.a, or seizures. Heart rate disturbances 
are also possible if too much Lidocaine is used. Therefore, no more than a maximum of 
approximate~' :WO J60 mg of lidocaine ~will be used. These amounts arc set as the 
maximum safe doses recommended by the manufacturer oflbe drug. Should any problems arise 
due to d1e use of lidocaine, a physician will be available m treat them. 

Prior to the start oflhe bronchoscopy, atropine wHI may be given through a vein in your 
ann in order to countera.cl any changes in blood pressure that result from the placement of the 
bronchoscope into your airway and to limit the amount o f secretions in your nose and throat. 
ALrOpine can cause a an increased heart rate and decreased bJood pressure .. dry mouth and nose 
for 30-60 minutes after the procedure is completed. The effects should wear ofT on their own 
soon after that. 

A low-grndefe>·er (less than 101 "F) occurs in a small percenmge (about 25 %)of 
hospitalized subjects undergoing: bronchoscopy and lava,ge SA~:;.. Our experience here at the EPA 
facility reveals < I% patients with fever after bronchoscopy. The fever is benign and responds 
well to Motrin or Tylenol, it should resolve completely within 24 hours. If you experience a 
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fever greater than 101 "For Lastmg Longer than 24 hours, you oould have pneumonia and should 
contact the Medical Station staff immediately, so that you can be examined and treated. 

Pneumonia occurs in less than I percent of the patients undergoing bronchoscopy and 
BAL. Signs of pneumonia include: rever greater than !OJ "For persisting for more than 24 
hours. 2) Persistent cough with or without sputum production, 3) Chest pain, 4) Shortness of 
breath at res~ 5) Coughing up blood. You should contact tlte Medical Station to be seen by a 
physician if you have anyoftbese orolher symptoms. As a routine precaution. the Medical 
Station staff will contact you between 24 and 48 hours after the bronchoscopy to inquire about 
any symptoms you may be experiencing. 

4. Venipuncture 
Placing an IV catheter in your arm carries some small risks as well. The needle stick can 

be momentarily painful. and can leave a bruise in your arm. TI1e nursing staff members who 
will be placing the catheter are very experienced and lherefore. the risk is minimal. Infection is 
aJso a very small risk involved in the placement of the catheter. Again, the· nurses are v¢ry 
experienced jn lhe use of sterile techniques to prevent infection. On rare occasion~ you may faint~ 

If you notice redness or swelling: in the area sun-oundi_ng the catheter site, you should contact the 
medical staff at 966-6232 for treatment. 

Pregnancy excludes a subject from particr'pating in. tltij· j'fUdJ'. Pregnancy l$ determined by a 
test of liM your urine, and the cost of the test is paid for by the EPA. If you are a woman a,d 
you are planning th get pregnant, you should not be in the study. Please notify the J\fedical 
Station (919-966-6132) or other listed investigators ifJ'OU [)ecnme pregna.nt during thestudy. 

5. Personal monitors 
Wearing a personal sampling device poses no expected or foreseen risk. 

6. General Risks 
ln addition, there may be uncommon or previously unrecognized risks that might occur. You 
should report any problems to th-e researchers. 

What U we learn about new .Ondln&~ or information during the studv? 
You will be given any new information gained during the course of the study that might affect 
your willingness to continue your participation. 

How will vour privacv be protected? 
No subjects will be identified in any report or pubUcation about this study. Data wiU be not 

be identified by your name. Personal identifiers will be available ooly to the immediate 
research team. AJtbough every effort will be made to keep research records priv·ate, there may 
be times when fodcral or state law requires the disclosure of such records. including personal 
infonnation. This is very unlikely, but if disclosure is ever required, UNCCH and EPA will 
take all steps allowable by Jaw to protect lhe· privacy of personal information. Short term storage 
of your fi les (containing your oome) may be kept in the Medical Station or with the Principal 
tnves<igator, Co-Investigators, and assisting sraff on the day/week of the study. long term files 
storage (containing your name) are kept in the Medical Station records room. which is locked 
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and acce.sible only to the Medical Station staff. The EPA Facility is accessible only to 
employees working in the building or to their guests and contractors given clearance through 
employees; a guard/receptionist -in the lobby will monitor all visitor entry. No highly sensitive 
infonnaL.ion will be collected from you. ln some cases, your infonnation in this research study 
could be reviewed by representatives of the University, the research sponsor (US EPA), or some 
government agencies for such purposes such as quality control or safety. 

\Vbat will happen if you are in lured by this research? 
All research involves a chance that something bad might happen to you. This may 

include the risk of personal injury. In spite of aU safety measures, you might develop a reaction 
or injury from being in this study. If such problems occur, t1te researchers will help you get 
medical care, but at~y costs for the. medical care will be billed to you and/or your insurance 
company. 

Neither the University of North Carolina at Chapel Hill nor the U.S. EPA has set aside 
funds to pay you for any such reactions or injuries, or for tlte related medical care. lf you believe 
you have suffered a research-related injury, you have the right to pursue legal remedy if you 
believe that your i11jury j ustifies such action. The Federal Tort Claims Act, 28 U.S.C. S 2671 et 
seq .. provides for money damages against the United States when property loss or personal 
injury resultS from the negligent or wrongful act or omission of any empiO)'ee of the EPA wh.ile 
act.ing within the scope of his or her employment~ Signing this consent form docs not waive any 
of your legal rights or release the investigator, the sponsor, the institution, or its agents from 
liability for negligence. Jf a research-related injury occurs, you should contact the Director of the 
EPA NHEERL Human Research Protocol Office at 919-966-6217. 
Wbot ifvou want to stop before your part in tile studv is complete? 

Your participation is voluntary. You may refuse to panicipare, or may discontinue your 
participation at any time withoot penalty. or jeopardiz.ing your continuing medical care ar this 
institution, or losing benefits you would otherwise be enl.itled to. 

Dr. Madden, Dr. Devlin, or Dr. Ohio has the right to stop your participation in the study 
at any time. This could be bccallse you have bad an unexpected reaction. or bave failed to fo11ow 
instructions, or because the entire study has been stopped. 

Will vou receive anything for being in this s tudy? 

You will be receiving up to approximately $1996 fortaking pan in this study. This 
reimbursement schedule is described below: 

Subject Com~nsation for Procedures during Diesel Exposure Study (99-EPA-283) 

Pre Training 
Recruitment Office Visit 
Physical Examination 
Bronchoscopy Physical Examination 

Training Day (assume 3 hr @S 12/hr) 

First Exposure: 
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$15 
S20 

$36 
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Day I 
Hourly payment {assume 7 hr@$12/hr) 
Symptom quosriotmaire (twice @ $5 ea) 
Blood Draw (twice@ $25 ea) 
Urine Sample (twice @ $10 ea) 
Expired Breath Gas (3 types @ $5 each, twice) 
Expired Breatlt Condensate (twi<e @SIS ea) 
24 hr Holter Monitoring 
Spirometry (twice @ $20 ea) 
Airways Resistance (twice@ $20 ea) 
LUJl Ch 

Dayl 
Hourly payment (assume 4 hr @$12ihr) 
Symptom questionnaire (once@ SS ea) 
Blood Draw (once@ $25 ea) 
Urine Sample (once@ $10 ea) 
Expired Breath Gas {3 types @$5 each, once) 
Expired Breath Condensate (once@ $15 ea) 
Spirometry (once @ $20 ea) 
Airways Resistance (once@ $20 ca) 
Bronchoscopy 
Brush Biopsy (3 brushes, 6 passes) 
(Total payment First Exposure 

Second E.xposure 
Day I + Day 2 (same procedures as First Exp<>-~ure) 

Completion Bonus 

APPROXIMATE TOTAL 

$84 
$10 
$50 
S20 
S30 
S30 
$100 
S40 
S40 
$5 

$48 
$5 
$? _, 
$10 
$15 
$15 
$20 
$20 
$325 
$38 
$930) 

$930 

$50 

$1996 

Additionally you may be reimbwsod for other possible costs, which can include extra blood 
sticks, extra hours spent in tl1e study, and reasonable cravel expenses from out of town. Parking 
will be paid by the US EPA. Money received by participants in research studies is normally 
treated as ordinary income by taxing authorities and we will report payments made to you to the 
Internal Revenue Service as required by law. 

NOTE: You should u.oderstand that your partlclpadon Is voluntary. You may terminate 
your participation in the study at any time without penalty. If you voluntarily elect to 
withdraw from the study at a_o:y tlme or you ran to maintain compliance with eligibility 
requirements, you wlll be paid for tbat portion of the study that has been completed. In the 
event a scheduled study activity must be cancelled by the investigators with less than 72 hours 
prior notice, you will be paid $12 per hour for the time scheduled and canceled, and 50"/o ofthe 
reimbursemenl amounL for procedures that are canceled up to a total maximum of$100 for all 
procedures. You will be paid in full for any procedures that may have been statted during the 
cumnt visit. Cancellations could occur due to adverse weather conditions, equipment faiJure, 
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and otlter unforesee.n events. When feasible, canceled visit(s) will be rescheduled. The 
investigators also have the right 'to stop your participation in the study at any time. This could be 
because you have had an unexpected reaction. or because the entire study has been stopped. or 
for some other reason. If you are dismissed by the investigators prior to completion. you will be 
paid for the entire SLody excluding the completion bonus except in the case where you are 
dismissed from the study due to your failure to follow instructions. 

Will it cost \ 'OU anything to be in this study? 
The costs of this research will be paid by the spon..c:or. There will be no costs to you for 
participating. 

If you enroll in this study, you will have some tests and procedures that are only pan of the 
research study. These procedures include blood draws, urine and breath collections, lung testing, 
bronchoscopy, and cardiac monitoring. AU costs are paid for by the sponsor. 

Wlla!lhou are a IJNC student? 
You may choose not to be in the-study or to stop being in the sludy before il is over at any time-. 
This will not affect your class standing or grades at UNC·Chapel Hill. You will not be offered 
or receive any special consideration if you take pan in this research. 

\Vhat if vou are a UNC employee? 
Taking part in this research is not a pan of your University duties. and refusing will not affect 
yt)Ur job. You will not beolrered or receive any special job-related consideration if you lake pan 
in this research. 

Whols sponsorlnl! this study? 
This research is f\mdcd by the U.S. Envirorunental Protection Agency. This means that the 
research team is being compensated by the sponsor for conducting the study. The-researchers do 
not. however. hold a direct financiaJ interest in the sponsor. 

What if vou ba\'e questions about this stud,·? 
You have the right to as"-t and have answered, any questions you may have about this research. If 
you have further questions, or if a rcseareh-relatcd injury occurs, you should call Michael 
Madden, l'h.D. at 966-62~7, or Ute EPA Medical Station at the EPA Human Scudies Facility at 
919-9&1- 6232, or the EPA NHE.ERL Ethics Official here at the facility at 919-966-{)217. 

What if you ba\'e questions a~ut \'OUr rights as a research subject? 
All research on hwnan volwlteers is reviewod by a committee that works to protect your rights 
and we-lfare. This research has been reviewed and approved by the Committee on the Proteclion 
ofthe Rights of Human SubjectS (Medicai!R.B) at the University of North Carolina at Chapel 
Hill. If you have any questions or concerns regarding your rightS as a research subject, you may 
contact. anonymously if you wish, the Institutional Review Board at 919-966-3113 or by eroail 
to IRB sybjects@unc.edu. You may also contact tlte EPA NHEERL Ethics Official here at the 
facility at 919·9&1-6217. 
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..... -· -- ---- ----- --- --- -- ---- -- -- --.--- -............................ ---- -- .. 

SubJect's Agreement; 

1 have-read the information provided above. I have asked all the questiOilS I have at this time. I 
voluntaril}' agree to participate in this research study. 

Signature of Research Subject Date 

Printed Name of Research Subject 

Signature of Person Obtaining Consent Date 

Printed Name of Person Obtaining Consent 
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